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a b s t r a c t
INTRODUCTION: Intestinal duplication is rarely reported in adulthood and often remains undiagnosed
until onset of complications.Wedescribe the caseof a 39year oldwomanwhocame toour observation for
acute abdomen due to a combination of double intestinal duplication (colon and ileum) and an incidental
neuroendocrine tumor of the appendix.
MATERIALS AND METHODS: A 39 year old woman who was admitted at with upper abdominal pain.
Multisliced spiral CT scan showed a cystic lesion suggestive of an inﬂammedMeckel’s diverticulum.The
patient was underwent an urgent explorative laparoscopy.
The intraoperative ﬁndings revealed a cystic lesion of the anti-mesenteric side of transverse colon,
apparently dissectable from the bowel and a second lesion with a strongly adherent and unresectable
from the anti-mesenteric aspect of the small bowel. A combined appendectomy was also performed.
The histological diagnosiswas consistentwith a typical intestinal duplication for both intestinal lesion-
sand an incidental 2mm carcinoid tumor was also found in the appendix.
The postoperative course was uneventful and the patient was discharged on p.o. day 5. At the present-
time she is well and following a regular oncologic follow-up.
DISCUSSION: The rarity of this case is due to the concomitant presence of an incidental, sincronous,
appendiceal NET.
The elective treatment is surgical resection.
CONCLUSION: Intestinal duplication in the adulthood is extremely rare and may either have an acute
presentation as acute abdomen or represents an incidental ﬁnding of mass.
We suggest that, once the diagnosis is suspected patient must undergo surgery.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Intestinal duplication is rarely reported in adulthood and often
remains undiagnosed until onset of complications. Multiple dupli-
cation is an extremely rare event and a double colonic duplication
was ﬁrstly reported in 1895 [1].
In 1937 Ladd deﬁned “alimentary tract duplications” as congen-
ital malformations that involve the mesenteric side of alimentary
tract and share a common blood supply with the native bowel [2].
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Herein we describe the case of a 39 year old woman who came
to our observation for acute abdomen due to a combination of
double intestinal duplication (colon and ileum) and an incidental
neuroendocrine tumor (NET) of the appendix.
2. Materials and methods
A 39 year old woman who had been having abdominal pain for
the 3 previous weeks was admitted at our emergency department
(ED) in September 2013. Her upper abdominal pain worsened in
the last 72h. No other comorbidities were reported.
Physical examination revealed achiness in the epigastriumwith
no sign of peritoneal defense.
Plain abdomen X-ray showed no signiﬁcant ﬁndings whereas
abdominal ultrasound (US) showed a 55mm mesogastric cystic
http://dx.doi.org/10.1016/j.ijscr.2015.06.021
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Small bowel duplication—CT scan image.
lesion and a dilated small bowel loops in the lower abdominal
quadrant.
Multisliced spiral CT scan showed a 55×45mm, smoothly
rounded, cystic lesion located between the duodenumand the gall-
bladder, close to the transverse colon, ﬁlled by mucinous-like ﬂuid
consistent with a mesenteric cyst, along with a narrowing of the
terminal ileumwhich appeared dilatedwith thickening and convo-
lution of the intestinal folds. Moreover, above the stenotic segment
an overedistended, blind loop was evident. Its ﬂuid-air content,
wall thickening and communicationwith the true intestinal lumen,
were suggestive of an inﬂammed Meckel’s diverticulum (MD).
The patient was then admitted to our surgical unit and because
of fever with an elevated WBC (11,000/dl) and worsening of her
abdominal pain she underwent an urgent explorative laparoscopy.
The intraoperative ﬁndings revealed a cystic lesion of the anti-
mesenteric side of transverse colon, apparently dissectable from
the bowel and a second lesion with a strongly adherent and unre-
sectable from the anti-mesenteric aspect of the small bowel. Then,
upon conversion to a small midline laparotomy, we performed the
complete isolation of the cystic lesion of the large bowel containing
white “jelly-like” material and the resection of 10 cm of the distal
ileum (40 cm from the ileocecal valve) with total excision of the
mass (Fig. 1).
Fig. 2. Small bowel duplication—intraoperative.
Fig. 3. Small bowel duplication—gross pathology.
Given the peculiarities of the intraoperative ﬁndings and the
particular anatomical condition of the appendix (subserosal and
posterior sided), a combined appendectomy was also performed.
The gross appearance of the ileum showed a cystic lesion placed
into themeso, without continuity with the lumen of the bowel and
the perivisceral fat tissue also revealed necrotic areas (Figs 2 and 3),
while a mucoid content was found inside the 7 cm cystic lesion
arised in the meso of the transverse colon.
The histological diagnosis was consistent with a typical intesti-
nal duplication for both intestinal lesions and an incidental 2mm
carcinoid tumor was also found in the appendix.
Microscopically the wall of the two specimens was formed by a
layer of smoothmuscle lined by a layer of submucosae andmucosa
of colonic type,without epithelial dysplasia, even after an extensive
sampling.
On other hand the histological examination of the appendix had
detected an incidental well differentiated neuroendocrine tumor
(NETG1–appendiceal carcinoid) limited to thewall of theappendix
(Fig. 4). This tumorwas classiﬁed according to the criteria proposed
by WHO (2010).
The postoperative course was uneventful and the patient was
discharged on p.o. day 5. At the present time she is well and fol-
lowing a regular oncologic follow-up (30 months from surgery).
3. Discussion
There are several theories on the genesis of intestinal dupli-
cations, but little is known with certainty and its embriogenesis
still remains controversial. Duplication of alimentary tract involves
Fig. 4. Appendiceal net—Histology.
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most frequently the distal tract of ileum up to the ileo-colic region
[2]. Histologically they consist of at least one external muscle layer
and an inner gastrointestinal mucosa which is often of gastric
type [3]. Colo-rectal duplications occur in 6,8% of cases. However,
malignant changes are uncommon and whenever they occur, they
are most often found in the colon [4].
The rarity of this case is due to the concomitant presence of an
incidental, sincronous, appendiceal NET (G1), which usually repre-
sent less than 10% of cancer of the appendix [5] but, according to
the literature, is not associated with intestinal duplication.
In the absence of complications or neoplasm, the diagnosis
of intestinal duplication is quite difﬁcult because its radiological
imaging do not differ from mesenteric and omental cystic disease
with which it is oftenmisdiagnosed because of their location along
the mesenteric line [3].
The elective treatment is surgical resection of the enteric
duplication lesion with the adjacent bowel segment if this is not-
completely dissectable from vascular vessels [2] as in the case
herein reported.
4. Conclusion
Intestinal duplication in the adulthood is extremely rare and it is
difﬁcult to ﬁnd an unambiguous description of its clinical andmor-
phological characteristics in the literature due to the small number
of reported cases.
In adults this disease may either have an acute presentation as
acute abdomen or alternatively represent an incidental ﬁnding of
tumor mass. The only sensible investigation is abdomen CT scan
with contrast medium that nevertheless often fails to differentiate
intestinal duplication from other mesenteric diseases.
Wewould like to suggest is that, once the diagnosis is suspected
or established patient must undergo surgery. Complete excision is
strongly recommended because it is the only deﬁnitive treatment
that may prevent the occurrence of life-threatening complications
as well as the high incidence of malignant transformation.
At our knowledge, no other reports or studies have previously
described an association between enteric duplication and NET of
appendix.
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